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Possibility of timelapse survey by seismic interferometry in image domain
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Temporal changes of P and S wave velocities in NE Japan associated to the M9Tohokt
Oki earthquake from doublets analyses
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Application of seismic interferometry using ambient noise and coda waves of regional earthquakes have shown notable seism
wave velocity decreases associated with the occurrence of the M9.0 Tohoku-Oki earthquake. These analyses can be gener:
attributed to S-wave velocity changes at shallow structures because these waves are dominant in surface waves. On the otl
hand, analyses of doublets have also succeeded in detecting temporal changes of direct arrival times of P waves as well as thos
S waves. Also, the seismic rays pass deeper portions. However as the medium changes by the M9 earthquake are widely obser
in East Japan, it is difficult to separate the observed travel time differences into the effects of hypocenter parameters and the tra
time differences caused by the change in the medium beneath the stations. In this study, therefore, we develop a new method
determine temporal changes of P and S wave velocities beneath stations by simultaneously determining hypocenter parameters
doublets. We relate travel time differences of doublets to site factors at each station and the differences of hypocenter paramete
We further give a constraint in which the sum of the differences in origin times of the doublets analyzed is set to be zero, since
the doublets are considered to randomly occur. As a result, our inverse problem estimates the model parameters, namely the <
factors for P and S waves at each station and the relative locations of hypocenters and origin times of the doublets. Seismic da
at 454 stations of the Hi-net seismic network in East Japan are used. We analyze 35 doublets with magnitudes ranging from 3.7
4.7 and depths from 30 to 60 km located offshore in East Japan for the period from 2005 to 2013. The seismic data are band-pa
filtered between 1-2 Hz and travel time differences of arrival times of P and S waves are measured by applying a cross-spectru
method. The inversion results show that hypocenters of doublets differ by about 0.05 km and 0.12 km at a maximum each othe
in the horizontal and vertical directions, respectively. Even when we change the data set of doublets, the relative hypocente
locations do not significantly change, which indicates our inversion method is stably determining the hypocenter parameters. Fc
the site factors, we find significant delays of arrival times as large as 0.04 s for the S-waves and about 0.01 s for the P-wave
Time delays are observed mainly at stations located widely in Tohoku region between 37 and 40 degrees in latitude, which ar
west from the M9 fault zone. The observed spatial distributions of time delays seem not to be well matched with the regions
strongly shaken, which are located mostly in the eastern area of Tohoku region, or the regions where seismic velocity reductior
at shallow medium are detected from analyses of bore-hole and ground surface records. These discrepancies suggest that
time delays detected from doublets originate from different regions, maybe deeper portions beneath Tohoku region.
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Estimation for seismic wave propagation property of soil structure based on seismic in:

terferometry
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Temporal changes of auto-correlation functions associated with the volcanic activity in
Hakone volcano, central Japan
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The roles of dispersion and nonlinear effects in the 2001 Tohoku-Oki earthquake tsunam
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Numerical simulation of tsunamis due to a landslide
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Point spread functions for earthquake source imaging
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IEBYARIC I B AT 1+ — TP DIRREERE & Z OFH _ _ _
Analysis and application of wave propagation process of sweep signals in attenuative
media

UNCR R
MATSUSHIMA, Jun'*

LHOURA R AR LRI SE R
!Graduate School of Engineering, The University of Tokyo

The sweep signal is the most extensively used land seismic exploration technique. In conventional data processing usin
sweep signals, a received trace is cross-correlated with source sweep to convert the extended sweep signal into a pulse sigr
For attenuation estimation, a time window is often used to compute the frequencies of the direct-arrival waveforms. Uncorrelate
sweep signals are useful in the discussion of harmonics simply because the uncorrelated data are one of the few situations
which we commonly input a nearly pure frequency into the earth. Our previous study proposed a method that enables accura
measurement of ultrasonic attenuation using sweep signals under the assumptions that velocity dispersion can be ignored and
quality factor (Q) is not dependent on frequency. This method is independent of the effect of windowing while the windowing
effect underestimates the attenuation results due to a spectral leakage effect. In most cases, however, the presence of attenuatic
accompanied by velocity dispersion because of causality. The presence of velocity dispersion causes attenuation to be disturbe
although the proposed method is not so sensitive to the presence of velocity dispersion. The present paper elucidates the we
propagation process of sweep signals in attenuative media with velocity dispersion to develop the method which can take th
effect of dispersion into account. We obtain a time-scale representation of sweep signals by using the continuous wavele
transform method to perform a time-series analysis of a seismic trace that decomposes the trace into its respective amplitude a
phase components in both the frequency and time domains.

F—T— R MR, B, AV« — TPIE
Keywords: Seismic attenuation, velocity dispersion, sweep waveform
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3D numerical simulation of seismic wavefield in iInhomogeneous rock samples

SR T DI 12 E SV N
YOSHIMITSU, Nand* ; FURUMURA, Takashi : MAEDA, Takutc?

LHURBeE e A BR, MR, 2 RO =T
LCIDIR/ERI, The Univ. of TokyoZ2ERI, The Univ. of Tokyo

& Lol

AR OB I ER 7 3 XotE0TE (FDM) IC KB IEERIEDS 2 2 L— a3 Y THBIL, SEEICR NS5
BN DR Z, FHREIEOLLIRIC X > THIE L. BENEAFEER T, RN ORMEZL>BHE RO 72
FEHNCEIR T B 7bICB B VWi eE=2 ) VM tbnTEl (BlZiE, Yukutake etal., 1982 L L, EERZET
WHEFON D EAREHE D cm R L /NE <, RS NIEEIIC Eﬁﬂ@ﬁﬁ”ﬁﬁ“(“ﬁ}ﬁ%}i% LizeEZ6N%%
BOBEHENGTENS. Z0ke, TNETIrbNTE T, %BEHEOFEZZT RWIIEI{EOR Z vzt 0
NI o Tz, BHHHORRZHS ML, EERERZTICREMmIICRIHTE 5 X3 IcAaNE, B5NEae
M OEE O EZ X O FICEHMEY % 2 LA MTREIC AR S L E N 5.

FRATFIIE

9, SOFEBRICET SN ORE TIX, Westerly(EfdS sl O E£m LI L EBREAICHLUTATY S
BEZGZ, BEFIC KB EEOIEEHZ L—Y'— Ry 7S —IREGH X > THERE & UTidsk Uiz, EBIRMEE
Mmoo & Uk,

VIal—YarTid, EMETERINIE DK ZIE %5 720, Hitt 1. 2 OGRS I % il
i, TR 100um T 512 X 512 X 10247V v RICEEUL L TETIVIRE L Uiz, AaalROR O RNIE M 25T
HETIVNCEID ANB12DIC, A 787+ —71 XX KR CT AF+ 7= H T Westerly{Efd s OFRINERZ i L, X ##
WAL & B « s E DEBIBEIRIC D 5 EIREL T, FIREETIVOR T Y v RIcBII2%E (25-3.1g/cnd), P
I&*JEFE“* (5.0-6.0km/3, SH[E (2.8-3.5km/s 252 7. GHIBRCHWEHEERTFOME ZRILIS VTV T +—

RERZ AL UT, 30T FDM GHRIC K D IEG 2R Lz, 185 NIGEIRIIEICE, HERTFOREHEH L H
L 50 KHz - 2 MHzZD/NY RISRT 4 )V 27T T, R L ORI T x->7z.

R - &R

FHEIC K o TS NI ENGIE, HEORES & s 5 P & SO EERIEIC /78 U TR Lz, EsiEo
TZA=arhn, RIS AS L2 RO H 2 iR O FISER TS (PP, SS PPR SSS%H) 072 DAL
(PS SP, PPS%) ZHEKLEDSEREL TV BEFDMER T E Tz, BIRD 5 K7z VaRE R T 8 U TR M
RoTWL EFEIRHS, RO E R TR LTz B 2z 5 K5I/ L, BIREIRO MK & 2 g N EET %
TEIC&-T, WHHORHEE & B ICEMREEIGDIERE N TV, F£iz, SR I X 3B X % BELAEE
RICHE SN, B TIOE LTIEE F Tl NS OKS « JEITEDIRIREANG 2 25213 RENTH - Iz

EIR & A ?EI’%—%%EEY?U&THEhf;@ﬁ(ﬁﬁ/% BTN [mlfin U CIEREIE L ttikzito 7z & 2 A, WE
EERONAH RIS & < —T % T EERTE /2. BIIEICIX, KRERIREZRED 2 DO NN RS
Nz, FHEIE & OLtigh 5 T 5 HEE P‘ZEE%: SSIKTH BT Ehbhnoiz. IHIT, SSIKFERDEMETIEIFIL,
F L UCREEER E TS A « ZHE Nz SIHICK > THERE N TWE T EHHLMTE - T2,

F—TU— @i, A, A aael, BiEY I 2 L— 3y
Keywords: transmitted wave, reflected wave, rock sample, numerical simulation
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Curvilinear grid finite difference method simulation of seismic wave propagation for
depth-dependent velocity structure

CUL RN
MAEDA, Takuto'*

L R RO A E 2
LERI, The University Tokyo

WIS T TV Y R A XDE S MTHERT % K 9 iR 2 O e Bic D g o S 2 L—> 3 v~
ERETS. WEREE Y I 2 L—y a YIRS HVLNTW S E0ER, ZElE—EHZ0 62108 T2 FicH
MLAEIL, BEERE U SRR S SRR BB LU CTRHICE S HiETH 5. TOREREHETH D, HDOK
HIBIRE)2 2 2 L— 3 VICEIERICAINTWE D, H280E km A7 —)VOEHRICHE W TIE, WS IKIFT 2 HE
PERE MGG D T DI ERIEMNIA L, FHEBEERAZ —HR3E TR TES DI E DD TIRETH 5. EHOHERE
X EDD THIMNOZERIS T2 ERT 20, ZOK S BT TGO EEE I TLESRM 21z 3 72D IEF IS
KL AZ IS & % 213750, CORMBICHILT 2728, ROED LROVED TREZ 289 A4 X2V, Zhb 2%
et © 8 S ASEEHRS 712 (Aoi and Fujiwara, 1999; Lee et al., 2008\ 5N T &, LA L, TOHETIERBICHK
T A ZHED B T LIS BUERLEDREMEDMERIE N TW5  (Kristek and Moczo, 2010) Pitarka (1999)% Moczo
(1989)Id AN NAE WA T % T & THRS SN DI TH A AR TNICE T RERFEZRE L. L L, EBIERD
B2 L DD TR Z A T 5ICIEBAND 5. R THE T % i EEER T, TN aHERROE S O
KICEDETIRNTOHADEFRIEDH S MCKELTET ENTE R, —HEHTZD O THUE —EREICR
DT & TRIBMC KB T 2 L— 3 YO ATEEIC &R .

AWFFE TR LI fERERIC K B2 2 2 L— 3 VT, B 75 5 CICHED 21T 5 IR 2 TR DR REIESR
ICZEH U DD, B« [SHFEORDIIYHZEM O —T > 7 VEEROEDEZDEFH VS, FHEERER T2
bR DD 5 & T, RAEM THEMGEBERIBIRTH > THEELREDETIREMNREL 55, 1ERT D
FIEIEMEEHTE I IRICIR - TR Z -V 2 7o DI flibb T & 7z (Hestholm, 1999))Y, AFZE Tld T 25D & i
DOEOHET Y b T A S ZWRINT Z72DICHHT . —75, WERH 2 VBBIEOEFUIBERIPIR TR Uz, JEFEDA
ZH— KTV v R#EDEDORT 9% (e.g., Nakamura et al., 2012) 5, fRIGED T MID I N RO 771 & EY) 7
Bz V5 T & TRBICIGEMIC X > THEAZUN LK HHTE S ENHLNMCIN TV S, BRI
BEOMERICIRICEHRIRETH 2D, R TIEERE HIOIREBEEICOMEFEL, RS L IO MITIERT S
BB C TR EERT S, CTOXI % 1 BHEEERVS T LT, SR ROEIEERO =D E L 755 %
BizbGlicvyae 7y v zfEigb L, dhifEEROR M THEHEREMEATY BOWMKZR/INBICT ST LMW TES.
Kz, FHREERICB T ZACTFHEIEYHEZEMICB O TEKTFEICAD, MISEGNHETHZ LW REEHS. —7
COMEERIGIFER IR TH D, BEEHENGEEGEXE D —T 27 VEER KD £ 2 < DT RANOZEM S 72
LTS, ZTT, FIEEEVEVIFHEIESR (RSG; Saenger et al., 2000 L7z, COMIERTIXISHT Y VILE
HEANYT VOB ZNZNE CHNCEE I NS 28, Whizd 5O ONTEPLESZHRT 22 &
MAEETH 5.

BUR R & UC, $hE TN A S 2 ARl S N R T — 2T ¢ )L Z DAREERIBURIRIC LIS % & S B IREE
BoeiBRBAE e UTRET Uz, COMBIERIZEMMN Ay b A THESEREL, TN EOEESTH U v RREREAESIC
FEBIUTHIRT %75, 1RWNEH—T 27 VEFERICHIAET 5 L WO FilE LD, LIzh-> T, IROIZ—EHREE
TN —T o7 VR TR E, —EREXDFENTDIEES L L EIIIFRICT Y w R 80
S T EWMRROBEHRER LICHTREL 7o Tz, TiMiE " XOCSHE LTI P-SVY 2 2 L— 3 VORR, WD T
U FEAEER A L U, K 1065057 ) w R A XD % K 5 7aiiE FTCLLED DEREEICHEFNEIE TES C
EDHERE Nz, AMROBESRIE T N THRITEBEBICIR TS A 5N 5T, MU Y S BRI OBUERRED
WEITIERINE L, DO - AT OFHENATRETH B, SR DNHEE Z XTIk 52 LIk > T, &
RHEED S EHRRGE E TR X OEYNCHN— LAY S 2 L—y 3 UDVEBREIC AR S LIRS N S,

U — R MBI, X 2 L— 3 v, N, IR
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LT — 2 DI A > 78— 3 > L WiEihE iR\ O
Waveform inversion of seismic reflection data and its application to fault structure survey

PO PR s /R RESE T L R O A 2 ST Gl B Bl o
WATANABE, Toshiki'* ; KOBAYASHI, Masami ; YAMAOKA, Koshun! ; ITO, Tanic® ; KANO, Ken-ich ; ABE, Susumt

YRR, 2 W 0P, 3 SR, 4 (BR)  HIERRL AR B2
INagoya University? Teikyo Heisei University? Shizuoka University; JGI, Inc.

WIEA > N— 3 > (Tarantola, 1984 FHEEA A — VT OO THETH D . IEER/DN TEIC K D ERlT—
2D RS X SFHT YN T A—2DET NV ZHEHRT 2 FE TS, WEA 2 NN—Ya VIGERNET ST 4
X O EERAEMGEET NV 52 %, ITFEOFTREIREEOFRBICL D, 2 K50, 3XITD T « —)V R T — X \DEEEH
DR E N T AT TH 5,

AT, ZIK%E‘LF'HEJ?-—QLCFEJH’CEFB%éhf:C@??ﬁ’&ﬁ%ﬂ‘&f—ﬁLu@ﬂ%@“%t&bo)ﬁﬁ%ﬁo 2o MR E

LT, (1) HRicaziE U7aEi & BILRL CRUEDRFIR AR D 885 C & (2) B DEARIC B 5 L DHE., (3)
KIMFEDIEAN, DD B, TNDDOREMDFLEZKINT 572D, BIEARANDERZICET 5 EAMNFOEA L =7 F

Ty b L—RAOHIZB x0T, BABNTMGEE T IV U TBIEMICAER LI BIE T — 2 Z VT, KIEE
RIS K D BHMURHE A A=V 2 I T &E 5 2 L 2R LT,

THIC, TOFER, 201201 Sl E N7z s L TR0 E — RS AR AR SR A (2012FIST)H%IZ A, 2013)IC
B BILANRGEDT —)V RTF—ZIEH U, KEWE OIS ORI iR T, FERERR & N7 RS 13 OK =
JERWWETH S &V RITDIMEEE L TVEEDD, A THEM LZEFRENAE L Tz, KPR LE
EREIFSVEED - 72, FEROPFE T A > DD ORISR E RIS OWTHEMT %o

F—T— R JERE, B A 2 N—2 3 | IR NGE, JEES R

Keywords: seismic reflection method, waveform inversion, fault structure, non-linear inversion
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Hi-net@ DT 1 S IEEREE _
Site amplification factor of the Hi-net stations

by R B wEE L R BEL
UENO, Tomotaké&* ; SAITO, Tatsuhikd ; SHIOMI, Katsuhikd

" SR
INIED

15 SRR I A DS TE T 3 % JAR A R B I HE 0D — DI S B BB Hi-net 3B %, Hi-net Bl TlX, iz
BT B Rk A IsthE) /) A R72 KR 2 72T, 3 e SR EHEG DR 7 R — VIEEBICRRE T N TV S, TDEL
IR 100-300mMICiRE T N TN S D, HIEERMEHDRO & TN S Tl 2000mELEEIC & > —723%E LTV 5 Bl
HEHB, T, o7y 7 MK DB NZIHRD 2 WIS OB T, HES L IESET mic
YUY —REENTWEEEDH D, TOXIIC, Hi-net TlE, MAGRERETENZEML CWE, BIlLSEE
DOMMERIEDNTFES 5, 2T T, A NIZHERE 7 — 2D E, Hi-net@Blfll DY 4 MEIERHEZ KD, %
DRI Tz,

YA MEREREZ RS 2 T2d1cid, HRNIAE OB MR TRtk E N B 7 =F 2 — RO REEL EORET— X )
PELENS, LHALAEDS, Hi-net TIIREDOE WLV —FEHWTWS 2D, TOX S EHEOREN G/
LTCLESHEENERD B, T T, BHRSEHEICHTT 3728, HEROI—XEHyEHWTY A MEEZE#EE L
7zo 20004FE 10 Hh'5 20104F 12 HIc HAZE DOWNEEDEE 20 kmLUR THA: L7z M3.5 DL FOER TS e L, &
JLEFEE 150 kmUAPNICHEE T 2 8IS TR S NIHERE O 3 — 258 (EEFR AR B OFGREER] 65-758E) 7 —X
LTz, a5, ATICBWVTIX, ZORMA 012752 XD ICEMTT Lz, T Of#EHT7%Z 0.6-1.0Hz, 1-3Hz, 2-4 Hz, 2-6 Hz,
4-8 Hz, 6-9 Hz, 8-12 HDD AR /0, RERTEEKCY 1 MRtk skD 7z,

YA SRR OB 6 S A B T IER OISO R 2 R — 77, AN TERSAD RN, BRI
WS WBIISNZ K RS EMDR SNz, YA MEIERE & R miss, oY —Ee, HHEZItKT 2 &, WIh
EHBIMMED o Tz — 4T, HIEEFERENEIC BT 2 IS & U MEIEREICIE, BTOMBENR BNz, 2
72U, SHOEED 1.5km/stEELLE & 75 25N 2 U —hVkiE S N BT T, Y4 MEEREIXIZIE —ElE s
Teo —77, ZERIMRREME L CTIE, FICHEHEARTY A MEERIANE L, HIEHATHMMICKE S 3 EMARS
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HRFEIOM AT >V VDTt X 22— L W TR & LAY — i D7)
Separating body and Rayleigh waves with cross terms of the cross-correlation tensor ¢
ambient noise

AR OR T HJE ME 2 B et R R !
TAKAGI, Ryota'* ; NAKAHARA, Hisash? ; KONO, Toshid ; OKADA, Tomomi

DRI - B - PRI, 2 RAEK - B - HuBRY R
'RCPEV, Graduate School of Sci., Tohoku UniGeophysics, Graduate School of Sci., Tohoku Univ.

We develop a novel method to separate body and Rayleigh waves with the vertical-radial (ZR) and radial-vertical (RZ) compo-
nents of the cross-correlation tensor of ambient noise. Furthermore, analyzing ambient noise records observed at a seismic arr
we validate the method. For the separation, we utilize the difference in polarizations between the rectilinear P and the elliptic
Rayleigh waves. Assuming the two-dimensional surface and three-dimensional body waves are the superposition of randol
uncorrelated plane waves, we derive two fundamental characteristics of the ZR and RZ correlations. One is that, between tt
ZR and RZ correlations, Rayleigh wave contributions have the opposite signs and P waves have the same signs. The other
that, for both ZR and RZ correlations, Rayleigh wave contributions are time-symmetric and P waves are time-antisymmetric.
Accordingly, we can separate P and Rayleigh waves by just taking the sum and difference between ZR and RZ correlations ar
by just taking the time-symmetric and time-antisymmetric components. This method can be performed (1) without any knowl-
edge of velocity structure, (2) using only two stations with three-component sensors on a ground surface, (3) even in the case
anisotropic wave incidence, and (4) with the quite simple procedure. We consider that the developed method can make bett
use of three-component observations of ambient noise for evaluating the cross-correlation tensor accurately, for improving dee
velocity structure using both of extracted body and surface waves and, more fundamentally, for understanding the compositio
of ambient noise.

F—T— R WIRFHED, HERR VA, M EAHBEBERY, J@hYa 0 e, R b, Sk & L) —i

Keywords: ambient noise, seismic interferometry, cross-correlation function, wavefield separation, polarization, body and Raylei
waves
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77T 4 7 — A K B EE R O O _ _
Study of high-frequency seismic wave propagation by active-source experiments

YA HRER 1 BT KRB 2
TANIMOTO, Toshird* ; OKAMOTO, Tard®

YAV T AIWZT REYT 2 BZN—INTRE, 2 B LR AR B 2R

LUniversity of California, Santa BarbaréDepartment of Earth and Planetary Sciences, Tokyo Institute of Technology

Seismic wavefields generated by resonant shaking experiments of the Millikan Library, on the campus of California Institute
Technology (Pasadena, California, USA), were analyzed. Because the resonant shaking frequencies are 1.12 Hz (the east-w
direction) and 1.64 Hz (the north-south direction), this active-source experiment can provide opportunities for studying high-
frequency seismic wave propagation in Southern California.

Two such experiments for each frequency were analyzed; for the north-south shaking experiments, the harmonic signals we
observed up to distance 323 km in one experiment and up to 396 km in another experiment. For the east-west shaking (1.12 Hz
the maximum distance was 200 km but most observations were confined to less than 100 km.

Spectral amplitudes showed a systematic decaying trend with distance in all cases. Numerical simulations indicated that tr
predominant signals were surface waves. Assuming that all signals were surface waves, we obtained estimates for the parame
QU for surface waves where Q is the attenuation parameter and U is the group velocity (in km/s). There was, however, a majo
break in the amplitude-distance trend at a distance about 50 km; for data with distance less than 50 km,€16 s ®Bere U
is in km/s. For data beyond 50 km, we obatined QU= 145226. This change in trend must be related to the regions sampled
by waves, as the shorter-distance data were dominated by paths in the Los Angeles basins while the longer-distance data did 1
contain paths in the basin structures.

Through cross correlations between MIK (station in the Millikan library) and a station in the regional network, phase informa-
tion was also analyzed. For many stations, phase was stable for frequencies between 1.637 and 1.638 Hz which meant that ph:
is locked between MIK and a station. While it was not possible to estimate phase velocity, because the number of cycles cann
be resolved for high-frequency waves, a stacking approach for multiple-window data allowed us to estimate frequency derivative
of phase and group velocity for 25 paths. Group velocity between MIK and network stations are mostly less than 2 km/s. For
stations with distance less than 50 km, most group velocity results were about 0.5 km/s or less. Combined with the estimate fc
QU from the amplitude-distance data, Q is estimated to be 190 for distances less than 50 km. This estimate, however, contait
uncertainty up to a factor of two as variations in group velocity estimates differ from station to station.

F—T— F: BRI, tghsid, 7 77« 7Y — A58
Keywords: Seismic wave propagation, Crustal structure, Active source experiment
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Y EC R R RdE e WO 7o JE P R O M EHEE : FE RO (51 Hz) DOfEH

Estimations of seismological structure in the northwestern Pacific using OBS records
Approaches from>1 Hz component

PRI SE G BRI WL SkE 83 L /NEFH— L i e b Ok dild !
TONEGAWA, TakasHi* : FUKAO, Yoshid ; FUJIE, God ; TAKAHASHI, Tsutomu' ; KODAIRA, Shuichi' ; SUGIOKA,
Hiroko! ; ITO, Akil

! BRI ER ERRAS
1JAMSTEC

Tentative ocean bottom arrays using seismometer, hydrophone and pressure gauge have recently been deployed through m
scientific projects all over the world. However, in Japan, a permanent ocean bottom monitoring system, called DONET, is how
working, and dense cabled-OBSs (ocean bottom seismometers) have been constructed around the Japan Trench. It seems 1
compared to other countries, such environments in Japan potentially give us some advantages for investigating the Earth
interior, seismic activity, and wavefields under the ocean. In order to easily kickoff the use of these records, it would be better tc
know characteristics of wavefields observed at seafloor.

A large amplitude in the frequency range of 0.07-0.5 Hz can be often seen in the spectrum of noise record observed at seafloc
which is known as microseisms that are generated by wind propagating sea surface. This large amplitude also emerges at la
observation. At frequencies longer than 0.02 Hz in the spectrum observed at typical broadband OBS, the amplitude of infragravit
wave is strong in the vertical component, and that of tilt effect is dominant in the horizontal component.

In this presentation, avoiding the use of such longer period components, we focus on shorter period components than 1 H
of records observed at OBSs. We introduce what kind of analyses we can do hereafter with permanent OBS records, which
based on the use of records observed at tentative ocean bottom arrays. In particular, we will introduce ambient noise and receiv
function analyses, in which short period components are mainly used.

=T — R {ERIEER RO, IR, LS —/ SRR, HUEEI Pk

Keywords: OBS records, short period components, receiver function, seismic interferometry
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